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( ACCESSION NR: APLOWI434 $/0188/64/000/003/0015/0027 


- | AUTHOR: Akhmad, Kh. Kh. 
ud cael 


sree ie 


TITLE: Perturbations of hyperbolic elements 


SOURCE: Moscow. Universitet. Vestnik. Seriya 3. Fizika, astronomiya, no. 3, 1964, - 
15-27 : ; 


TOPIC TAGS: celestial mechanics, osculating hyperbolic element, restricted three= | 
body problem, hyperbolic element perturbation . . . : 


ABSTRACT: An analytical theory has been developed for the perturbations of hyper~ t 
bolic elements. In this connection, the author has derived the necessary Lagrange ; 
ian differential equations for osculating hyperbolic elements. The analytical in= 

. | tegration of these equations, containing partial derivatives of the perturbing 
function for the elements, involves expansion of this function. This expansion is 
obtalned most easily for the circular restricted spatial three-body problem. The».- 
expansion of the perturbing function can be obtalned for two variants; inner, when 
ei and outer, when r>a,, where r Is the distance from the perturbed body to the 
central body and aj js the distance of the perturbing body from the central body. : 7 
The expanston for the outer variant already has been obtained by Yelenevskaya ° 
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« 


(Byul. ITA, VI, No. 7 (80), 1957), but In inconvenient form. The author gives the ; 
expansion of the perturbing function for the case of hyperbolic motion for powers : 
of the ratios of the semi-axes, also applicable for any values of reciprocal in- 
clination. The method used was proposed by R. A. Lyakh (Byull. ITA, Vil, No. 6 
(89), 1959) and applied by him in the expansion of the perturbing function for a 
case of elliptical motion. The derivation of the differentia! equations for oscula- 
ting hyperbolic elements and the expansion of the perturbation function Into a 
series (both Inner and outer vartants) Is given in detail. Orig. art. has: 1 

| figure and 62 formulas. 


| | 
1 ASSOCIATION: Kafedra nebesnoy mekhaniki {1 gravimetril, Moskovskiy universitet 
| (Department of Celestial Mechanics and Gravimetry, Moscow State University) | 
; . | 

Aa 

| 

t 
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AKHMAD, Kh.kh. 
Analytic methods for the determination of disturbances of hypervolic 
elements. Vest. Mosk. un. Ser, 3: Fiz., astron. 19 no.4:15-27 S-0 '64, 

(MIRA 17:15) 
1. Kafedra nebesnoy mekhaniki i gravimetrii Moskevskogo universiteta, 
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PeDasiatoRe eR ET 


AXHMAD, Kh.¥h. 
Disturbances of hyperbolic elements. Vest. Mcsk. un. Ser. 3: Fiz., 
astron. 19 no.3:15-27 My-Je '64. 
(NIRA 17:11) 


1. Kafedra nebesnoy makhaniki i gravincirii Meskovskogo universiteta. 
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ISHMUKHAMEDOV, Kh.Z. [deceased]; AKHMADALIYEV, M, = ae 


Inversion of matrices by A, P, Ershov's method. Vop. vych, - . : ares 
mat, 4 tekii, nowls28-40 ‘64, (MIRA 18:8) 
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SAIDKHODZHAYEV, AsSe§ ANFMADALIXEV,. Ma. 


Deaign of complex frame syaters with the aid of. an eleotronio 
computer. Vops vychs mat. 4 tekhs 109221278165 by 
MIRA 18312) 
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AKHMADEYEVA, BoNo 


Using diagrams of gamma ray measurement for the correlation of the 
geological cross section in the holes of coreless drilling in 4 
region of the central part of Turkmenia, Voporudegeofis, nods 229 
40 (MIRA 18:1) 
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: Increase the production of pulse crops in Bashkiria. Zemledelis 
5’nd, 4281-82 Ap '5?. (MERA 10:6) 
7. “Bashkirskiy nauchno=issledovatel'skiy institut se6l'skogo 


khosyaystva, 
(Bashici ria--Legumes ) 
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NOSOVITSKIY, BoMo: PAPIN, T.I.; TSYS*, VoDo; AKHMADEYEV, Kh.A. 


et ete 
Blowing-in the blast furrace for the production of ferromanganese. 
Metallurg 6 no.7:8-10 Jl '61. (MIRA 14:6) 


1. Donetskiy politekhnicheskiy institut i Konstantinovskiy 
metallurgicheskiy zavod. 
(Blast furnaces) (Ferromanganese) 
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NOSOVITSKIY, BoMe3 PAPIN, Toto3 AKHMADEYEV, Kh. Ao 


Improving the blast furnace process by the use of graded ore. 
Biul.TSIICHM no.9:39-42. 160. (MIRA 15 34) 


i. Donetskiy industrial'nyy institut (for Nosovitskiy). 2. Kon- 
stantinovskiy metallurgicheakdy. savod (for Papin, Akhmadeyev). 
(Blast furnaces) 
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8/032, as ba ead 
4004/4127 


+ -Kostromin, A.I., Akhmadeyev, M.Kh. 
Caen eee 


Coulomb-meter determination of small Al-quantities 
“PERIODICAL? Zavodskaya laboratoriya, no. 4, 1963, 402 - 404 


. ‘QEXT: Electrically, generated bromine is used for the bromination react 
- don of a number of organic compounds and for the titration of some reducing 
agents. In their investigations, the authors used the bromination reaction 
of 6-hydroxyquinoline for determining aluminum. The work was carried out 
on an instalation of which a description is given. This method is based on 
the formation of eluminum hydroxyquinolate and the subsequent reaction of the 
oxide with the bromine to be generated, There are 3 figures and 1 table. 


ASSOCIATION: Kazanskiy gosudarstvenny universitet im. V.I. Ul'yanova-Lenina 7 
(Kazan! State University im. V.I. Ul' yanov-Lenin) 
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MUMIVIDEVEVA RT. ; | 


AKHMADEYEVA, Ros... 
Csenerernerans 
[Raising rabbits] Razvedenie krolikov. Moskva, Gos. izd-vo aelkhoz. 
lit-ry, 1957. 211 p. (MIRA 11:3) 
(Rabbits) 
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_AKHMADEYEVA, R.T. 
E 
[Rabbit breeding] Razvedenie krolikov, 2, izd., iepr. i dop. 
Moskva, Gos, izd-vo sel'khoz.lit-ry, 1959, 205 p, 
(MIRA 15:5) 
(Rabbits) 
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NIKOLAYEV, A.I., kand.med.nauk; AKHMADIYEVA, A.Kh. 
PO naa 


Relation of the synthesis of antibodies to the state of nucleic 
acids. Report sie ti zhur. Usb. no.2:75-77 F '62, (MIRA 15:4) 


1. Iz Nauchno-issledovatel'skogo instituta rentgenologii, radiologii 
i onkologii MiAisterstva zdravookhraneniya UzSSR (direktor - prof, 
D.M. Abdurasulov). 
(NUCLEIC ACIDS) (ANTIGENS AND ANTIBODIES) 
(QARBON~-ISOTOPES) 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4 


NIKOLAYEV, A.I., kand.med.nauk; SEID-MANSURI BEYUK MIR-ABDULLA; 
IYEVA, A.Kh. 


Investigation of the permeability of vessels, the sorptive 
capacity of tissues, and the excretory function of the body 

in irradiated mice by means of labeled sodium sulfate ($35), 
Med. zhur. Uzb. no. 2:50=53 F 161, (MIRA 14:2) 


1, Iz Nauchno-issledovatel'skogo instituta rentgenologii, 
radiologii i onkologii Ministerstva zdravookhraneniya UzSSR 
(dixektor — prof. D.M, Abdurasulov). 
(BLOOD VESSEIS—PERMEABILITY) (TISSUES) 
(RADIATION--PHYSIOLOGICAL EFFECT) (SODIUM SULFATE) 
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NIKOLAYEV, A.I.; AKHMADIYEVA, A.Kh.; MAKAROV, G.F. 


Formation of antibodies to sarcolysine and their effect on the 
antineoplastic activity of the preparation, Biul. eksp, biol, 
i med, 60 no.7:95-98 Jl '65., (MIRA 18:8) 


1. Uzbekskiy nauchno-issledovatel'skiy institut rentgenologii, 
radiologii i onkologii (direktor - prof. D.M. Abdurasulov), 
Tashkent. 
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AKHMADULLINA, G.G., TROITSKIY, V.L. 


Subcutaneous Vaccination Against Flexner Dysentery," 193. 


Centrl. Inst. Epidemiol. & Microbiol/and/ or Kazan Inst. Epia 
Microbiol. Moscow. : / eect ee 
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"ADO, ALD., provessor, saviduvach; ISHYMOVA, 1.M.; AKHMADULLINA, HiB. 


TESS Se 
Reflex regulation of the phagocytic activity of leucocytes. Medych,.zhur, 21 
no.4:53=57 '51, (MLRA 6210) 


1, Kafedra patolohichnoyi fisiolohiyi Kasans'koho dershaynoho nedychnoho 
instytutu. - (Phagocytosis) (leucocytes) 
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RK MADULLIVA, GG. 
SPIRINA, A.A.; KAZAKEVICH, N.B.; EMIT, M.I.; SVETOVIDOVA, V.H.; KHAIT, V.S.; 
ARONOV, M.S.; BORISKINA, K.1.; PERSHIN, G.N.; BELOZEROVA, K.A.; KARPOY, 
S.P.; KOVAL'SKIY, G.H.; RYBKIHA, L.G.; BALYBERDINA, L.D.; AKHMADULLIWA, 
G.G.; DEMIKHOVSKIY, Ye.I. ee ee 


Annotations of articles which reached the editorial office. Zhur.mikrobiol. 
epid,i immn, no,2:88-89 F '53, (MERA 625) 


1. Kurskiy institut epidemiologii 4 mikrobiologii(for Spirina, Kazakevich 
and Emit). 2, Tambovskiy institut epidemiologii 1 mikrobiologii (for Sve- 
tovidova). 3. Kafedra mikrobiologii Odesskogo meditsinskogo instituta (for 
Khait), 4, Kafedra mikrobiologii i operativnoy khirurgii Kuybyshevsko,s 
meditsinskogo instituta (for Aronov, and Boriskina), 5.. Ysesoyusnyy nauch~ 
no -issledovatel'skiy khimiko-farmatsevticheskiy institut (for Pershin and 
Belozerova), 6, Kafedra mikroblologii Tomskogo meditsinskogo instituta i- 
meni V.M. Molotova (for Karpov). 7. Tomskiy institut epidemiologii i mi- 
krobiologii (for Karpov), 8, Krasnodarskiy institut epidemiolegii i mikro- 
dbiologii imeni Savchenko (for Koval'skiy and Rybkin), 9. Kafedra infeke 
tsionnykh Dolezney Sverdlovskogo meditsinskogo instituta (for Balyberdina). 
10, Kazanskiy institut epidemiologii i mikrobiologii (for ,Akhmadu) lina). 
ll. Kafedra mikrobiologii Dnepropetrovskogo meditsinskogo instituta (for 
‘Demikhovskiy). (Bacteria, Pathogenic) (Antibiotics) (Phagodytosis) 
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AKSYUK,A.F.,kand.medsnauks VERSHININ, A.A., inzh; LYUTOV, A.V., inzh.; 
AKHMADULINA, M.S., inehener-khimtic, 


Experience in the fluoridation of the water supply in the 
U.S.S.R. Gig. i san. 28 no.1:68-73'63. (MIRA 16:7) 


1. Iz Moskovskogo nauchno-issledovatel'skogo instituta gigiyeny 
imeni F.F. Erismana i tsekha "Vodokgnal” Noril'ska,. 
(WATER——FLUORIDAT ION) 
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AKYMEDYEVA, A., NIKOLAYEV, A. I. (USSR) 


"The Mechanism of Antibody Synthesis." 


Report presented at the 5th International Biochemistry Congress, 
Moscow, 10-16 August 1961 
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Some notes on a popular manual "Equipment for signaling, central 
control and block systems" A.M. Bryleev. Reviewed by ¥V.S. Akhma~ 
kov. Avtom., telem. i sviaz’ no.3:47 Mr '57. (MERA 10:4) 


1. Fachal'nik laboratori4 Moskovskogo metropolitena imeni V.!. 
Lenina. 
(Radlroads--Signaling--Block system) (Bryleev, A.M.) 
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M she AKEMAKOY: 
gue IE Baa ca 
Rail circuits with paneeibanie limiter, Avtom., telem.i sviaz' 
no.10223-25 0 '57, (MIRA 10:11) 


1. Nachal'nik otdela Signalizatsii, tsentralizatsii, blokirovki 

Moskovskogo metropolitena (for Semernik). 2. Nachal'nik laboratorii 

signalizateii 1 svyazi Moskovskogo metropolitena (for Akhmakov). 
(Railroads-~Communication systems) 
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AXHMAKOV, V.5S. 
mera ener ener Ant eS IS IB PHM 
Useful aid for technical schools. Avtom., telem.i aviax 2 


no.4:42 Ap '58, (MIRA 12:12) 
1. Nachal'nik laboratorii Moskovskogo metropolitena im. V.I. 


Lenina. 
(Rad lroads--Signaling) 
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EMAEET EY, M4. (Novosd hirskys TOMSANS taetva, (Novosibires: 


NEL 


oynamios of automatia opiimalifeing bridgee. Avtomotrise 
nos4t63—74 '65, (MERA 26-93 
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TULDYEVSKIY, Yu.N.$ SLOBODKIN, Ye.M.; AKHMANAYEV, S.I.; KIREYEV, NK. 
Measurement and the dynamic characteristics of the temperature 
of open-hearth furnace roofs. Isv. vys. ucheb, zav.; chern, 
met. 7 n0.9t179-185 '64. (MIRA 1736) 


1. Chelyabinskiy nauchnomlssledovatel'skiy institut metallurgii. 
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USMANOV, Kh.U.; AKHMAMEDOY, X.; MININA, V.S. 


Variation in the carbohydrate composition of hydrolyzates of the husk 
of naturally stripped Seeds in stepped hydrolysis. Izv. AN Turk. SSR. 
Ser, fiz.—tekh., khim. i geol, nauk no.4:38-42 '63.. (MIRA 17:2) 


1, Institut khimii polimergv AN Uzbekskoy SSR i Institut khimti AN Turk- 
menskoy SSR. 
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- ace NRAP7008270 «|  SouRcE cob: © GUCCI as Seafarer | 
} + AUDHOR: Alchwanov, S. A.¢ Baklanova, V. V.3 Chirlin, A. S. 
. pentane TONY, . 


ARAN OA TITTENETS 


ORG: Moscow State University (Moskovskiy gosudarstvennyy universitet) 
: . TITLE: Parametric amplification with multi-mode pumping 
, SOURCE: IVUZ. Radiofizika, v. 10, no. 1, 1967, 146-149 


‘TOPIC TAGS: parametric amplifier laser effect, nonlinear optics, 
OP77, PUMP E- : . 
“ABSTRACT: A theoretical study was made of the effect of multi-made — . 
‘pumping on the parametric amplification of traveling em waves, It was ~ 
‘shown that those effects which do not fit into the theory of parametric 
‘amplification due to non-monochronatic pumping (e.g., lack of agreement 
between the experimented and calculated values of the parametric 
amplification and generation thresholds, decreased phase selectivity of. 
"@egenerate" parametric light amplifier, anomalous spectral. broadening 
or amplified signal ) nay be explained if it is assumed that the pumping 
source used in practice is nonmonochromatic, The results indicate that . 
jn paranetric processes this mode structure of the pumping scurce may 
considerably effect quantitative values, When used in the study of the 
processes of stimulated scattering of modulated emission, the prepesed 


“cad }/2_ CSC, G6 0.375,932 
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method yields sufficientl t < 
2 figures and 13 Pn PS Nala quantitative results, Orig. art. has: 
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SUB CODE: 20/ SUBM DATE: 6Apr66/ ORTG REP: (006/ OTH REF: 006 
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AKEMANOY, S. A, 


? 


Rom aaills “Slow Frequency and Amplitude Fluctuations in a Reflex Klystron." 

Dealth with a method and the results of an experimental investigation 
of spectral densities of frequency and amplitude fluctuations in a 3-cem wave 
reflex klystron within the range of 100 cps to 5 ke. The author showed that the 
spectral density of the klystron frequency fluctuations changed within the indicated 
range as 1/f, when all electrodes were fed from batteries, and that the phase 
dispersion during the time of 1073197 seconds was principally determingd by slow 
fluctuations. : 


report presented at the 1st All-Union Conference on Statistical Radio 
P hysics, Gor'kiy,=13-18 October 1958. (Izv. vyssh uchev zaved-Radiotekh. , 
vol. 2, No. 1, pp 121-127) COMPLETE card under SIFOROV, V. I.) 
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SE De Hey ANLONOV, -Ge-Fe ~ (MGU,~ Moscow) 
An SES 


"The Fluctuations in a Super-high Frequency Radio Pulse Oscillator With 
8 Reflex Klystron, 


Taey investigated the fluctuation effects » Sppearing as settling time 
fluctuations of the Stationary amplitude and phase and as phase and amplitude 
fluctuations during a radio pulse. The author presented the results of theoretical 
and experimental investigations, 


report presented at the lst All-Union Conference on Statistical Radio 
Physics, Gor'kiy, 13-18 October 1958. (Izv. vyssh uchey zaved-Radiotekh., 
vol. 2, No. 1, pp 121-127) COMPLETE card under SIFOROV, V. I.) 
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AUTHOR: Artamonov, A.Ae, Dotsent 3-58-2-21/33 


Ld 
aon TITLE: | Intervuz's Scientific and Methodical Conferences (Mezhduvu- 
zovskiye nauchnyye i metodicheskiye konferentsii) The Second 
Conference on Radio-electronics (Vtoreya konferentsiya po 
radioelektronike) 


PERIODICAL: Vestnik Vysshey Shkoly, 1958, # 2, pp 74 - 76 (USSR) 


ABSTRACT: This second conference began in September 1957 in Saratov. 
Over 140 reports were submitted to the 400 participants at 
the general meetings and in the numerous sections (on elec- 
tronics, electrodynamics, radioastronomy and radiospectrosco- 
py, diffusion of radio waves, semiconductors and their appli- 
cation in radio sets). 

H.D. Devyatkov, NeubeteCorreaxcndent of the USSR Acadeny 
of Sciences showed the intensive development of UHF electron- 
16 devices intended to work in a broad frequency band. 

Reports were also delivered on the fluctuating phenomena 
in electronic and gas-discharging devices including the physics 
of these phenomena, and gas discharges of ultrahigh frequen- 
cies. S.A. Akhmanov, G.F. Antonov, N.P. Tikhomirova, and 
I.T. Trofimenko (MCU) ), who spoke on fluctuating Po enonene in 
auto-oscillating (UHF) systems. Yu.V. Gorokhov, and 1.7. 

Card 1/4 reeaney. (MGU), dealt with effects of gas discharge on hollow 
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on Radio-eleotronicas 


resonators. A.M. Aleskovskiy (Saratov University) spoke on the 
distribution of electrons by speed in a decomposing plasma. 
V.N. Nikonov (Gor'kiy University) told of the fluctuations of 
frequency and amplitude of oscillations in a klystron generator. 
The reports delivered in the Section on Electrodynamics 
were generally concentrated on theoretical and experimental 
research of the propagation of electromagnetic waves in imped- 
ing systems of different kinds. The following were given: 
"Dispersion Properties of Some Pin Impeding Systems (V.M. 
Dashenkov - Saratov University), “Interference Method of Cold 
Researches on Impeding Systems" (A.I. Shtyrov -‘Saratov Uni- 
versity), "On the Measurement of the Impedance of Contact in 
Quasi-Cylindrical Impeding Systems" (A.V. Gaponov - Gor 'kiy 
University), "On Diffraction ‘Problems Having Substantial Sig- 
nificance for the Analysis of Directed Antenna Diagrams" 
(Ye.N. Vasil'yev and S.M. Verevkin - Moscow Power Engineering 
Institute). ; 
In the Section on Radioastronomy and Radio-spectroscopy, 
the report of V.V. Zheleznyakov (Gor'kiy University) "On the 
Card 2/4 Theory of a Sporadic Radio Radiation of Jupiter" aroused much 
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interest. 

G.G. Getmantsev (Gor'kiy University) concentrated his 
report on the origin of cosmic non-thermal radio radiation. 
The scientific collaborators of the MGU, A.M. Prokhorov, V.N. 
Zverev and L.S. Korniyenko, reported on their research work 
on the fine and superfine spectrum structure of the electronic 
para-magnetic resonance of chrome and iron ions in the lattice 
of aluminum oxide. 

In the Section on Radio Wave Propagation the most signifi- 
cant lectures where those on the propagation of ultra-short 
waves in the troposphere, and on the influence of solar ac- 
tivity on the ionosphere. These reports were read by A.A. 
Semenov, Ch.Ts. Tsydypov (Moscow University); N.N. Yeryushev, 
N.A. Savich-Krymskaya (Astrophysical Observatory of the USSR 
Academy of Sciences) and N.G. Denisov (Gor'kiy University) 

The Section on Semiconductors and Their Use in Radiosets 
concentrated its attention on the questions of devising en- 

¢ gineering methods in designing various radio circuits with 
Card 3/4 semiconducting devices as well as circuits for transient pro- 
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cesses. A part of the lectures delivered to this section dealt 
with the technology of manufacturing useful semiconducting 
materials (L.S. Berman from the Institute of Semiconductors 

of the USSR Academy of Sciences; Z.i. Kir'yaschkina - Saratov 
University; V.V. Pasynkov and Ya.I, Panova - Leningrad Electro- 
Engineering Institute) 

The conference pointed out that notwithstanding the suc- 
cesses achieved in research, the work of vuzé6s in the field of 
radio-electronics has fallen behind. The scientists must 
develop a number of important problems of modern electronics: 
the scientific foundations for making new electrovacuun devices, 
questions of experimental radioastronomy, the tropospheric pro- 
pagation of ultra-short waves, etc. The conference further 
recommended that a number of "problem laboratories" be organized 
in those vuzes where scientific-research work in this direction 
is being successfully carried on. 

It is intended to convene the 3rd conference in Khar'koy in 
September 1959. 

ASSOCIATION: Ministerstvo. vysshego obrazovaniya SSSR (USSR Ministry of Higher 

P Education) 
AVAILABLE: = Library of Co 
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AUTHORS :Akhmanov, § Gvozdover, S. D., Konstantinov, Yu. S., 
‘and Trortnenko"E. q. 


TITLE: Application of a TW2-Generator and the Observation of 
Electron Paramagnetic Resonance (Ispol'zovaniye LBV~ 
generatora dlya nablyudeniya elektronnogo paramagnitnogo 
rezonansa) 


meee oe i Tekhnika Eksperimenta, 1958, Nr 3, p 109 
USSR 


ABSTRACT: A travelling wave tube (TWE) connected across an ex~ 
ternal feedback circuit may be used as a generator of 
u.h.f, vibrations (Refs.1 and 2). The frequency of the 
vibrations is determined by a resonator in the feedback 
circuit. Such a Senerator has been used by the authors 
in the 4 cm region in the observation of electron para- 
Magnetic resonance, The specimen under investigation 
(diphenylpicrylhydrazyl) was placed directly in the gen— 
erator circuit and in the electromagnet gap. The uniform~ 
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Paramagnetic Resonance 


Generator increases, In the observation of an absorption 
Signal recorded on the screen of an oscilloscope, the -8 
signal-to-noise ratio for a Specimen containing 2 x 10 
moles of diphenylpicrylhydrazyl was not less than 4:1 
(bandwidth of the low frequency oscillator was 2 ke/s), 
There are no figures or tables. Of the two references, 

1 is Soviet andl is English, 


ASSOCIATION: Fizicheskiy fakul'tet MGU (Department of Physics of 
the Moscow State University) 


SUBMITTED: March ll, 1958. 


l. Vibration--Propagation 2. Traveling wave tubes. 
Applications 3. Resonance-~Magnetic factors 
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AUTHORS: Akhmanov, S.A. and Ennok, K.A. 109-3-2-18/26 


TITIE: plitude uctuations in the System of Two Mutually- 
Synchronised Reflex Kystrons (Fluktuatsii amplitudy v 
Sisteme dvukh vzaimno-sinkhronizovannykh otrazhatel'nykh 
klistronov) 


PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol. III, No.2 
pp. 279 ~ 283’ (USSR). 


ABSTRACT: The problem was investigated experimentally by means 
of the measuring equipment shown in Fig.l. This consisted of 
two klystrons Ky and K, which were coupled by means of a 


T-junction. The coupling could be -controkled by means of 
attenuators, A, and Ay + The output signal of the systen 


was injected into a waveguide system which comprised an 
attenuator, A; » & measuring line section and an accurate 


Wwavemeter, B . This was followed by a waveguide hybrid, 

whose one branch contained a resonator having a Q-factor of 

1000. A switch, TV Ry » Was used to direct the investigated 

signaleither to a power-meter or a detector head. Matching of 

the waveguide system was carefully controlled over a frequency 
Cardl/2 Tange of 100 Mc/s. The experimental results are shown in 
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Figs. 2 and 3. The thin-line curves of Fig.2 represent the 
power output of the two Klystrons as a function of frequency; 
while the thick-line curves represent the distribution of the 
output power fluctuations or noise; Curve 4 and Curve 5 
relate to the noise of the individual klystrons, while Curve 6 


for a finite phase difference between the oscillations of the 
two klystrons. The authors thank Professor S.D. Gvozdover for 
proposing the subject and his help; gratitude is also 
expressed to K.P. Krylov for his help in the building of 

the equipment. There are 5 figures and 3 Russian references. 


ASSOCIATION: Physics Department of the Moscow State University 
im..M. V. Lomonosov (Fizicheskiy fakul'tet 
Moskovskogo gosudarstvennogo universiteta im, 

SUBMITTED; March 8, 1956 

AVAILABLE: Library of Congress . 

Card 2/2. 1. Klystrons-Performance-Analysis 
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" AUTHORS: \Akhmanov, 8.A.,. Gvozdover, 8.D., Konstantinov, Yu.8., 
anrTrortenke Tt 


TITLE: An Autodyne 3 cm Radiospectroscope for Electron Paramagnetic 
Resonance Studies (Avtodinnyy radiospektroskop 
3-santimetrovogo diapazona dlya nablyudeniya elektronnogo 
paramagnitnogo rezonansa) 


seataceg C17) ad i tekhnika eksperimenta, 1959, Nr 2, pp 38-40 


ABSTRACT: A travelling-wave tube is fitted with variable phase- 
shifters and a ferrite isolator and is used ina 
regenerative (or super-regenerative) mode. The 
oscillation frequency is that of the cavity containiny 
the specimen, The system is tested on DPPH: 2x10-5 mole 
is readily detected in the autodyne mode. The magnet 
is normal; a simple crystal-video detection system is 
used. The quenching frequency (20-30 kce/s) used in the 
Super-regenerative mode is applied to the spiral on the 
travelling-wave tube, The sensitivity can, in 


favourable cases, be increased by a factor of 2-3, but 
Card 1/2 
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Superheterodyne or other method i 
any further tee ods are needed to give 
Card 2/2 there are 2 figures and & 
eect ea Prey references, of which 2 are 
ASSOCIATION: Fizicheskiy fakul'tet MGU 
(Physics Department, Moscow State University) 
SUBMITTED: January 14, 1958 
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; S/141/60/003/01/012/020 
F,2260 E192/E582 
AUTHOR: Alkhmanov, S. A. 
TITLE: Fluctuating Character of the Amplitude Transient of 


the Oscillations \in an Qscillator,s 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1960, Vol 3, Nr 1, pp 110-115 (USSR) 


ABSTRACT: An autonomous Thompson-type oscillator, which can be 
described by a semi-cubic non-linearity, is considered, 
It is assumed that at an instant t = O, a negative 
resistance is inserted into the resonant circuit in 
such a way that no transients occur in the networks, 
In this case the only sources of the initial voltage 
in. the resonant circuit of the oscillator are the shot 
and thermal noises: Under these conditions the 
transient of the oscillations, commencing at t = O,is 
in the form of a non~stationary random process and can 
be fully characterized by non-stationary amplitude and 
phase distribution functions, In order to determine 

Card 1/5 these distribution functions it is necessary to ie 
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the non-linear equation of the oscillator, which 
contains a fluctuating external signal in its right- 
hand side portion and is subject to random initial 
conditions, It is known (Ref 6) that the amplitude 
transient in a Thompson-type oscillator with a semi- 
cubic non-linearity can be described by 


A(t) = a! J1 + Ce 2Bt (1) 


where C is a random quantity which is related te the 
initial amplitude A, by 


A, = Ay | fr + C. 


The initial amplitude Ay has the Rayleigh distri- ; 
bution function; 
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A, -A,/29, 
W(A,) = See 
o 
° 


The amplitude distribution function is given by 


2 2 
2,2 A K A 
t y [APs cae S A“)e2bt] 2 2 As (aca?) Pt 


(2) 


where the quantity K- = A? soe : here oe represents 


the spread of the noise, while A is the amplitude 
of the oscillations in the steady’ state, Eq (2) is 
used to plot the distribution function Ww for the 


case of K = 5x 10°. The resulting curves are shown 
in Figs 1, for various values of a which is defined 
Card 3/5 as a = 2Bt. The graphs of the transient spread a, a 
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at K- = 5x 10° the maximum o 
spread occurs at a = 10. It 
K? = 5x 10° it is possib 


initial condit 
theory was checke 
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There are 3 figures and 7 ref 
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a function of 4a for two values 
2 
K (x? = 50 and K = 5 
are shown in Fig 2, From the 


se graphs it is seen that 
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ent amplitude 
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Soviet and 1 English. 


ASSOCIATION: Moskovskiy gosudarstvernyy universitet 
(Moscow State University) 


SUBMITTED: July 31, 1959 
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AUTHORS: _-Akhmanov, S.A. and ane g2GE3 R26. - 

TITLE: Amplitude Oscillations in a Pulse Generator Based on a 


Reflex Klystron» 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
"1960, Vol. 3, No. 3, pp 405 - 418 


TEXT: An investigation of the unidimensional distribution 
functions characterising the amplitude transient in klystrons was 
carried out. The functions of interest were We (A) , Which 
i 
describes a distribution of the amplitude at various time instants 
t, and Wa (t) , describing the probability of reaching a given 
i 


value of the amplitude Ay at a time t . These functions were 


determined experimentally for an “autonomous" reflex klystron and 
for a klystron which was “excited by an external signal. The 
block schematic of the experimental equipment operating at the 
wavelength of 10 cm is shown in Fig. 1. This consists of: 

1) a modulating generator; 2) a standard generator; 3) a delay 
Card 1/6 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4 


82h51 
8/141/60/003/03/006/014 


Amplitude Oscillations in a Pulse Generate? Based on a Reflex 
Klystron 


s 


line; 4) a sawtooth-voltage generator; 5) a pulse 
oscillograph; 6) a discriminator; 7) a sensitive 
power meter; 8) a wideband amplifier; 9) a three- 
branch waveguide; 10) the klystron:; 11) a wavemet er; 
12) an ultrahigh-frequency generator; 13) a spectrum 
analyzer and 14) a measuring line. The generator of 
the standard pulses was employed to trigger the time 
base of the oscillograph and a generator of rectangular 
pulses having a duration ranging from 0.5 to 10 ts and a 
rise time of less than 0.1 ps; the latter was used to 
modulate the reflector of the klystron. The envelopes 
of the high-frequency pulses generated by the klystron 
were observed on the screen of the oscillograph. If 

the klystron was operated a large number of times, it was 
possible to investigate the desired random process; the 
envelopes of the klystron pulses were photographed and 
-the distribution functions W.(A) and wW,(t) were 

t A 

Card 2/6 
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determined by photometering the film. A typical picture 
obtained on the oscillograph is shown in Figure 2. 

Since the axis of the abscissa is the time axis, the 
function w,(t) is obtained by photometering of the 


oscillogram along the time axis. By photometering the 


film along the axis of the erdinates, it is possible to 
obtain the function Wi (A) . The experimental results 


are shown in Figs. 3-6. Fig.» 3 shows the function 
W(t) for various reflector voltages. The distribution 


function of the ratio of a given amplitude to its 
steady-state value (x = A/A,) is plotted in Fig. 4 


against x for various values of ‘A, where 4.2 
denotes the instant of application of the modulating 
pulse. From the experimentally determined function ~“> 
W.(t) , it is possible to determine the dispersion At 
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of the time necessary for reaching an amplitude A. and the 


average time t necessary for reaching the above amplitude. 
Figure 5 shows the square root of the dispersion as a function 
of P/P. » Which represents the ratio of the power at a given 71 


point of the generation zone to the power at the centre of the 
zone. The dispersion of the quantity x = A/A_ as a function 


of t is illustrated in Fig. 6, where the first curve corresponds 
to the power ratio of 0.7 and the second curve is for the power 
ratio of 0.45. The above results can be explained by considering 
the dynamic operation of a klystron. It is assumed that the 
amplitude transient is described by: 


A 
A(t) = —— 1 


a (1) 
14 ¢er* 
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Where C is a quantity determined by the initial oscillation 
amplitude in the resonator and B is the increment defined by 
Eq.(2) (Ref. 12). By analyzing Eq. (1), it is concluded that 

the shot and thermal noises are the main sources of the amplitude 
fluctuations observed in the transients. The two probability 
distribution functions can be expressed by Eqs. (3) and (4), 
provided it is assumed that the non-linearities in the klystron Vv 
are of no consequence (Refs. 4,6,8). On the basis of Eqs. (3) 
amd (4), it is found-that the square root of the time dispersion 
is given by Eq (5), while the amplitude dispersion is defined by 
Eq. (6). By comparing the theoretical and experimnetal results 
(graphs of Figs. 4 and 6 with the formulae (4) and (6)), it is 
Seen that a satisfactory agreement between the two is observed 
only during the initial stage of the transinnt process. The 
average rise time of the amplitude transient can be reduced by 
introducing an external sinusoidal? Tht§ the resonance system of 
the generator, This method was investigated experimentally 

and it was found that if the external signal had a power lower 
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than 107? W, it had no effect on the rise time of _ghe oscillation 
amplitude; however, at powers of the order of 10 W,a V 


Significant improvement could be observed. This is illustrated 

in Figs 7. The authors express their gratitude to S.D. Gvozdova 
for her constant interest in this work and to G.A. Yelkin and 

I.T. Trofimenko for discussing the results. The authors also thank 
I.L. Bershteyn for reading the manuscript and for valuable remarks. 
There are 7 figures and 14 references:. 2 English, 1 German and 

11 Soviet. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet 


(Moscow State University) 
SUBMITTED: October 23, 1959 


Card 6/6 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4 


Ere 


21602 7 
S/109/60/005/010/025/031 
F423) E073/E482 


AUTHORS: § Akulina, D.K,, Akhmanov, S,A., Gvozdover, S.D., 
Gorshkov, A.S. and Trofimenko, I,T. 


TITLE: Parametric Phenomena in Wave Systems With Long Electron 
Beams . 

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.10, 
pp.1736-1739 ; 

TEXT: The phenomenon of parametric regeneration which was first 


investigated by L,I.Mandel'shtam and his associates (Ref.1) in 
systems with lumped constants may also occur in wave systems 
(Ref.2). The considerable interest in wave systems with 
modulated parameters is due to the prospects of building stable 
amplifiers and frequency converters with a very wide band which are 
simple to tune and are unidirectional, In principle, it is 
possible to obtain in the wave systems noise characteristics which » 
are the same as those obtained in parametric circuit amplifiers, 
One of the possible variants of wave systems with modulated : 
parameters are wave systems with long electron streams. First, a 
freely drifting beam of electrons represents a form of transmission 
line; modulation of the current density by a strong pump signal is 
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analogous to some extent to the modulation of the distributed 
parameters of a transmission line (Ref.3 and 4), Another 
example of a waveguide system in which the modulation of the 
density of the electron beam can lead to parametric effects is a 
system consisting of a beam of electrons linked with a delay 
system, Wave systems with long electron beams are at present one 
of the most suitable fields for studying parametric phenomena in 
wave systems, since it is difficult to produce purely 


longitudinal direction is utilized (see also earlier work of 

the authors, Ref.5 and 6), The experiments were made in the 

centimetre (f,. SX 3000 - 3500 Mc/s, frequency of fy * 6000 Mc/s) 

‘, @nd the decimetre (f. = 1000 ~- 1800 Mc/s, fy ™ 3000 - 3500 Mc/s) 

wc, Tanges. In the experimental set-up both the pump source and the 
Signal were introduced into the electron beam by means of sections 
ef helical lines, The main beam of the electrons first passed 
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through the first helix in which it was modulated by the pump 
Signal and then into the second part of the tube where it 
interacted with the signal, The interaction was realized either 
in a drift tube (for feeding in and for extracting the signal, 
small sections of helical lines were used) or in the helical line, 
The power of the pump signal at the input and the output of the 
first helix was monitored; measures were provided for filtering 
the pump signal on the indicating apparatus, The block 
schematic is given, The parametric amplification was clearly 
observed in systems of both types for powers of the pump source 
varying between 200 wpW and 1W, A common feature was the ver 
wide band of the parametric amplification. Thus, in the , 
decimetre range, the amplification was in a band of about 500 to 
600 Mc/s with very little change in the gain for the band of the 
pump source of 200 to 300 Mc/s, In conclusion, the following is 
stated, Parametric amplification in wave systems with electron 
beams extends over a very wide band; for pump signal powers of 
10 to 100 mW in systems with lengths not exceeding the dimensions 
of ordinary TWT, a real gain of about 20 db and more can be 
achieved, Comparison of the experimental data with results of 
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calculations by W.Loisell and C.Quate (Ref.3 and 8) shows that the 
theory does not adequately explain the observed phenomenon, 
Firstly, disregarding of the combination frequencies is not 
justified and, secondly, various phenomena, as for instance the 
non-monotonic relationship between the coefficient of parametric 
amplification and the power of the pump source etc, are not 
explained by the work of Loisell, On the other hand, a number of 
experimental facts are in qualitative agreement with the theory; 
for instance, the selective properties of the investigated systems, 
the dependence of the coefficient of parametric amplification on 
the voltage of the beam for systems with a beam and a delay line. 
In the investigations described, no special measures were taken 
“for picking up the noise energy; the minimum noise coefficient 
of the systems investigated was at the level of the noise of the. 
appropriate travelling wave tubes, Even in their present. state 
electron wave parametric systems may be of interest from the point 
of view of wide band mixing and division of frequencies, 
Acknowledgments are expressed to A.S.Tager for his comments on the 
results and to V.G.Dmitriyev and A.A.Ovsyannikov for their 
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8 references: 4 Soviet and 4 non-Soviet, 
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ee] 
AUTHORS ; Akhmanov, 8.A., Romanyuk, A.K. and Strukov, M.M. 
a a 
TITLE; The Characteristics of a Double-tuned: Parametric 
Oscillator 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,\ «. 
Radiofizika, 1961, Vols 4, No. 1, pp. 179 ~ 181 


TEXT: The purpose of this paper is to give some experimental 
results relating to the investigation of double-tuned 
parametric oscillators. The data on such oscillators seems 

to be scarce, except for the work of V.A. Lazarev (Ref. 2 ~ 
ZhTF, 10, 918, 1940), where the parametric excitation of a 
system consisting of two coupled tuned circuits was investi- 
gated theoretically and experimentally. The system considered 
in this work is in the form of two tuned circuits coupled by 
means of a periodically-changing: reactance (similar to. that \ 
of Ref 3 (H. Heffner, G. Wade - J, Appl. Physics, 29, 1321, 
1958)). The principal parameter of interest in this system is 
its frequency stability, since it produces two frequencies 

ft and fo + Such that fy) + fo = fh + Where fy is the 
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pump frequency. The frequencies f) and f, can be 


continuously varied by varying the resonant frequencies 


fo. and foo of the tuned circuit in such a way that 


foi + fo “fy + In other words, a double-tuned oscillator 


of this type is variable while its pump frequency is fixed. 

The studied amplifiers cover the frequency range from 2 - 20 Mc/s 
as well as UHF (pump frequencies of 6 000 and 9 000 Mc/s). The 
variable reactances amployed were in the form of germanium 

p-n junction diodes. At UHf the tuned circuits had Q-factors 

of the order of 50 ~- 80 and the oscillators were excited at 

pump powers of 10 - 20 mW; on the other hand, the oscillators 
for the lower frequencies. were excited at pump signals of 

1.5 -.2 V. The power generated by the oscillators’ was 


10-14 db lower than the pump power. The steady-state amplitude 
of the oscillator output was largely dependent on the 
nonlinear conductance of the diodes. The frequency-stability 
teasSurements were carried! out by using a crystal«stabilizead 
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pump-source generator operating at fy = 28 Mc/s. The block 


schematic of the measuring system is given in Fig. l. In the 
first series of experiments, the frequencies fy and fo 


were varied between 11 and 13 Mc/s and 17 and 15 Mc/s, 
respectively; in the second group of experiments, 
f, z5 Mc/s and f,=° 23 Mc/s. The experimental results 


showing the dependence of the generated frequency on the 

changes of the reactances in the tuned circuits are shown in 
Fig. 2. The axis of the abscissae shews the relative change 
ac, /C, of the tuning capacitance C, of the first circuit, 


while the axis of the ordinates gives the corresponding 


relative change Ac,/C, of the capacitance Cy of the second 


circuit, which is necessary to ensure the stability of the 
frequency f, . It is seen that the signs of Ac, and AC 


coincide and that for. Q, = Q, , the ratio AC,/C, = Ac,/c, 


2 
1 


(see Curve 1). In general, these two ratios differ by a 


Card 3/6 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4 


: 28989 $/141/61/004/001/019/022 
The Characteristics be wees E192/E382 


factor ‘K , which is dependent on the damping of the circuits; 
for the graphs II and IV, Q, d A ; While for the graph IfIft 


a, < Q,. It is concluded, therefore, that the "unilateral" 


t 
deviations of the reactive parameters in a double-tuned 
parametric oscillator are mutually compensated. The frequency 
stability of the system is dependent, to some extent, on the . 
pump voltage and this effect amounted to 50 - 70 cps/V. -The 
influence of the fluctuations of the variable reactance diode 
on the frequency stability can be made negligible since the 
temperature coefficient of the p-n junction is low and the 
biasing source for the diode can be made very stable. The 
authors express their gratitude to Yu.Ye. D'yakov for suggesting 
the formulae and for valuable remarks, to S.D. Gvozdover for | 
his interest in this work and to A.V. Krasilov for supplying 
the semiconductor diodes. 
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' There are 2 figures and 6 references: 2 Soviet and k non- 
Soviet. The four English-language references: quoted are? 
- Ref. 3 (quoted in text); Ref. 4 = A. Uhlir, Proc. IRE, 6, 
1115, 1958; Ref. 5 - Hsu-Hsiung - NSIA-ARDC Conf. Electron., 
Washington, 1958, ‘p- 81; Ref. 6 - P. Fitzgerald, G. Wade and 
. ©, Grumly, IRE Trans. Electron. Devices, 6,-243, 1959- : 


ASSOCIATION: | Moskovskiy gosudarstvennyy universitet 
(Moscow State University) 
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AUTHORS : Akhmanov, S.A., and Roshal', A.S. 
Prigtctaadabnhn sll Wisc tL 


TITLE: Parametric subharmonic generators as ultra high speed 
digital computer elements 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1961, Vol.4, No.2, pp. 203-243 


TEXT: The article constitutes a survey of the material 
published on the title subject up to March 1960. The authors 
consider that non-Soviet work, "particularly American", pays little 
attention to the theory of parametric oscillators, They consider 
that the investigations are basically empirical, which is 
"completely unjustified, if it is taken into account that already 
in the thirties the phenomenon of parametric excitation of 
electrical circuits had been studied in detail by Mandel'shtanm, 
Papaleksi and their students", A section of the survey is there- ,; 
fore given over to this aspect of the question. The problems 
arising in further increase of digital computer speed consist in 
the following: 1) microwave trigger circuits - circuits with 
several stable states, characterized either by amplitude, phase or 
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frequency of oscillation; 2) logical circuits, suitable for use 

at microwave frequencies and, in particular, in machines using 

amplitude, frequency or phase script; 3) miniaturization of 
economical and reliable devices, An Appendix discusses micro- 
wave devices for systems using amplitude script. 

There are 22 figures and 91 references: 27 Soviet and 64 non- 

Soviet (of which up to 20 may be in Japanese). The four most 

recent English language references read as follows; 

Ref.29: C.C. Messenger. A Review of Parametric Diode Research. 
Semiconductor Products, Vol.1, 17 (1960). 

Ref.32: S.T. Eng, R. Solomon, Frequency Dependence of the 
Equivalent Series Resistance for a Germanium Parametric 
Amplifier Diode. Proc. IRE, Vol.48, 358 (1960). 

Ref.46: R.T. Denton. A Ferromagnetic Amplifier Using Longitudinal 
Pumping. Proc. IRE, Vol. 48, 937 (1960). 

Ref.61: A.H. Solomon, F. Sterzer. Daraneteas Subharmonic 
Oscillator Pumped at 34 kMc/s. Proc. IRE, Vol.48, eer 

ASSOCIATION: Moskovskiy gosudarstvennyy universitet 

(Moscow State University) 

SUBMITTED: November 3, 1960 
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AUTHORS: Akhmanov, S.A., Gorshkov, A-.S. and Trofimenko, I.T. 


cert erent errno 

TITLE: Frequency-division at Ultrahigh Frequencies by Means 
of Travelling-wave Tubes 

PERIODICAL: Izvestiya vysshikh uchebnykh Zavedenty, 
Radiofizika, 1961, Vol. 4, No. 2, pp. 309 ~ 318 

TEXT: The problem of developing efficient and reliable 


frequency-dividers for the UHF range is still considered to 
be unsolved, in spite of the need for such devices. Frequency- 
dividers for these frequencies can be based on the same 
principle as those employed at radio frequencies. In general, 
it is required to develop dividers having comparatively large 
operating bandwidths. The authors are of the opinion that a 
a travelling-wave tube (TWIT) with separate helices (see Fig. 1) 
can be used as a frequency-divider for UHF. In this device the 
electron beam passes through a number of helices which are 
used for wide-band amplification of different frequencies; the 
potential of each helix is chosen 80 as to obtain optimum 
interaction between the beam and the helix. The tube of Fig. 1 
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consists of: 1 ~- electron gun; 2 -=- electron beam; 3, 4, 5 
and 6 - delay helices and 7 - collector. The signals to be 
amplified can be applied to the inputs of various helices; 

in the same way, it is possible to effect mixing or multi- 
plication. The separate portions of the tube can be bridged-over 
with external feedback circuits, The preceding "stages" can 
be used for injecting the signals which interact with the 
oscillations of the system. It is possible to eliminate almost 
completely the effect of the oscillations on the signal. A 
TWI with separate helices should, therefore, result ina 
flexible device permitting an efficient mixing of signals 
and it should have Some advantages as compared with. 
klystrons (Ref. 1 ~ Ye.N. Bazarov, M.Ye. Zhabotinskiy, : 
Radiotekhnika i elektronika. 1956, 1, 680; Ref. 2 - H. Lyons - 
Jo Appl. Phys., 21, 59, 1950). A regenerative frequency- 
divider and a resonance frequency-divider based on this type 

of tube were investigated experimentally. The regenerative 
frequency~divider or mixer gave a division ratio of 3:4, the 
input frequency being 4 200 Mc/s; this tube was in the form of 
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a two-helix TWI. The first helix of the tube was used for 
wideband amplification (bandwidth of 600 Mc/s) of signals at 
frequencies around 4 000 Mc/s. while the second helix was 
empioyed for the amplification of signals in the frequency 
range 1 500 - 1 COO Mc/s. The signal and the local oscillator 
frequencies were applied to a common waveguide which was matched 
with the first helix; this helix was terminated with a matched 
load, whose function was to eliminate any tendency to self- 
excitation. The difference-frequency signal was obtained by 
means of a coaxial cable, which was matched with the output of 
the second helix. In the design of this frequency-divider or 
mixer attention was paid to the investigation of its transfer 
coefficient and its operating bandwidth. The experiments showed 
that it was possible to obtain operating conditions under which 
considerable gain could be obtained in the process.: The trans- 
fer coefficient was between 15 ~ 20 db (and even 30 db) over a 
wide range of frequencies (a bandwidth of 400 Mc/s). The 
frequency characteristics of such a mixer are illustrated in 
Fig. 2. This shows the transfer coefficient of the mixer as a 
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function of the input frequency ft, signal and the difference 
frequency fy » The local oscillator frequency for the 
experiment illustrated in this figure was f. = 4 225 Mc/s; 


the collector current for the Curve(a) was 1.1 mA and for the 
other curve it was 1.8 mA. It was found from the experiments 
that the value of the transfer coefficient increased with 
increasing collector currents; however, at comparatively large 
currents it was possible to observe the regenerative effect. 
Optimum conditions with regard to maximum efficiency of the 
signal mixing were achieved when the operating voltage of the 
first helix was about 30 - 40 V Lower than that corresponding 
to the maximum of the TWI gain. The overall conversion gain 
exceeded the gain of TWT in both the pig | by at least 5 db. 
It had been shown earlier by one of the authors/(Ref. 7 - 
Radiotekhnika i elektronika, 1960, 5, 1736) that the parametric 
effects could play a significant part in the operation of a 
TWl mixer. The difference-frequency of the mixer corresponds 
to the difference-frequency of a travelling-wave parametric 
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amplifier. In fact, the parametric-amplification conditions 
represent an optimum for a TWT mixer. Consequently, the 
magnitude of the mixer transfer coefficient can be estimated 
on the basis of the formulae derived for the parametric wave- 
guide amplifying systems (Ref. 5 - P.K. Tien - J. Appl. Phys., 
29. 1958, 1347; Ref. 6 -W. Loisell, G. Quate - Proc. IRE, 46, 
707, 1958; Ref. 8 ~ W. Loisell ~ J. Electron. and Control, 6, 
1, 1959). However, the overall transfer coefficient in an 
actual TWT mixer is determined by the frequency~conversion 
process as well as the gain in the first and second helices. 
The second divider is based on the resonance of the second kind 
and the harmonic locking effect. An experimental tube of this 
type was constructed. The first helix of this tube was used 
for injecting the signal to be divided into the electron beam, 
the frequency being 2f = 6 000 Mc/s; the second helix formed 
a delay system with an external feedback and was tuned to the 
frequency of f = 3 000 Mc/s. The frequency of the oscillator 
wes primarily determined by the resonance frequency of the 
resonance circuit in the feedback loop, which suppressed the 
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undesired oscillation modes. Depending on the damping of the 
attenuator, which was connected in the feedback circuit, the 
operating conditions of the TWIcould be such as to produce 
oscillations or potential instability (resonance of the second 
kind). This system has two advantages as compared with a 
klystron divider: 1) the signal to be divided is introduced 
into the electron beam by means of a separate helix and this 
results in an efficient interaction between the signal and the 
tube and permits a 40-50 db decoupling between the tube and 
the signal source; 2) the relative frequency drift of the 
divider can be made smaller than in: the lystron. In particular, 
this drift can be made as low as 3 x LO if the tube is 
supplied from a battery and the effective quality factor of its 


2 
resonator is Q,=3x 10 . The above results show that 


N 
TWT frequency-dividers with separate helices have considerable 
advantages; in particular, it is possible to obtain large 

operating bandwidths. On the other hand, it should be pointed 
out that the harmonic locking effect and the resonance of the 
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n-th kind is probably of little use in practice since this 
type of frequency-division can be efficiently performed by 
semiconductor diodes with nonlinear capacitance (Ref. 10 = 
D. Leenov, A. Uhlir - Proc. IRE, 47, 1724, 1959). The authors 
express their gratitude to D.K. Akulina for great help in this 
work and for discussing the results. The authors also thank 
S.D. Gvozdover for his constant interest in this work. 
There are 5 figures and 11 references: 3 Soviet and 8 non- 
Soviet. Two of the four latest English-language references 
net quoted in the text are: Ref. 3 - Rk. de Grasse, G. Wade - 
Proc, IRE, 45, 1013, 1957 and Ref. 9 - C. Page, Proc. IRE, ae 
46, 1738, 1958. 
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AUTHORS: __Akhmanov, S+A+s and Khokhlov, R-V- 


TITLE: fhe transformation of random signals in non-linear 
Lines 

PERIODICAL: Radiotekhnika i elektronika, v+ 6, no. 11, 1961, 
1813 - 1824 


TEXT s So far only regular signals have been studied in non-linear 
lines. The authors analyze the course of a weak random signal along 
a non-linear Line which simultaneously passes a regular signal of 
finite amplitude. The basic equation representing such e line is 


2 2 : 
ay, EQ, S- gl 
eee ae ae ° (3) 
OZ Q 
where G - conductivity. Introducing new variables: 
| Cat+4, mat -%, (5) 
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assuming v= V(W, €%), (6) 


one obtains a solution (non-linear symbolic equations) for slowly 
varying amplitude V, and phase 


aa By,Vs cos 29 + 8 (VA) n+EAt=% — (11a) 
28. 4 1 + Bp sin 29 + 7, ) =O (ip) / 
‘ 
‘where 6 = 2Dy Wy = B u?(=5 - LCG) and the random forces B, (¢) and 
u . 

¥,() are ae 

. uw @ | (cos(an +9) 

anes (Hone ts 03) 


“Birst the authors take the simple case of a Mmoiseless" line (ex- 
ternal forces Fy 9°= 0). then (11b) can be solved independently. 


They examine the case when pV, > /¥/ and consequently 
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cos 2f,44 7 0 (18) 


In this case the propagation of signal can be accompanied by the 
exponential increase of the amplitude. For the simple case of y =1, 
the expressions for the phase and amplitude are the following 


: . -4pV_2 
p= are tele@P¥p\t~ "tg ¢,(4)J = are tale PU te gi (t - 2], (9) 


SS eT 
y,=¥a(t—E)V/ costen(!— =) +siateo(t Ze? x (25), 


exp [Bp — 9 0)) E+ it 


On this basis one may analyze the behavior of weak random signals. 
On the jine they are functions of t+ & z Assuming one known their 
distribution and correlation functions at 2 = 0, Wo (Fo) from (19) 
and (23) one can calculate them at any point. the authors show on 
a series of curves, that the phase of the output signal can take 
only one of two discrete values and the output amplitude is practi- 
cally independent of the input amplitude. So the fluctuations of 
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the input signal may show up at the 
two possible stable states. Hence, 
that state, one may obtain informat 
of the input signal which may serve 
se filter. The noise, pro 
duce this information; therefae the 
statistics of the phase of a weak 8s 
ducing «u juantitative measure 
__ Px (2) — Pa (2) 
™ Py; (0) — Ps (0) 


where Py (2) = 
; 1,11 

The authors investigate the cas 

when M — 1. Then the presence 

stationary states is determine 


tions. The pro 
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bability that a phase at the input, wi 
a "strange" region (for 2 21/8 u/BV,) is 


CIA-RDP86-00513R000100610009-4 


30288 
$/109/61/006/011/v03/021 
D246/D3504 


output only in this choice of 
from this relative time spent in 
ion on the distribution function 
as a basis for building a pha- 
f, however, may re- 
authors analyze separately the 
ignal in a "noisy" line. Intro- 
f information 


1, /M = 1 for a noisless ox 
(2 


= —— ee 


(28) 


sting for a phase filter, 
phase in one of the 
ically by the boundary econdi~ 
11 fall in’ 
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Fo4 
where | a ae Wave | (43) . 
The condition Be 1 (51): 


indicates what requirements the parameters of the line and amplitu- 
de of the weak signal have to satisfy in the construction of a pha- 4 
se filter. There are 3 figures and ll references: 9 Soviet-bloc 

and 2 non-Soviet-bloc. The reference to the English-language pub- 
Cortada reads as follows: P.K. Tien, J. Appl. Phys-, 1958, 29,9. 


ASSOGIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo 
Universiteta im. M.V. Lomonosova (Faculty of Physics, 
Moscow State University im. M.V. Lomonosov) 

SUBMITTED: March Dl, 1961 ; 
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9,25 72 (3, 18 oA 

AUTHORS : _Axhianov fp: Diyakov, Yu. Yew 

TTILEs On the stability ‘of the frequency of a two-circuit parametric oscil- 
; lator - 


PERLODIGAL; -Blektrosvyaz', no; ‘2; 1962, 26 - 31 


TEXT: The possibility of using the two-ocircult parametric oscillator for 
frequency stabilization is discussed, The authors begin by examining theoretical~ 
ly the self-excitation conditions for the two-circuit parametric oscillator; 

they derive 4 set of formilae giving the conditions under which parametric oscil- 
lations arise. They proceed next to an estimate (in linear approximation) of the vA 
factors determining the stability of the generated frequencies. They show that,. 
under certain conditions, the influence of the drifts of the circuit parameters 
upon the generated frequencies is compensated, so that the stability of the fre- 
quency of the two-circuit oscillator can be considerably higher than the stabil- 
ity of the partial frequencies of the oscillating circuits, It is convenient to 
use the capacitance of the p-n junction as the nonlinear reactive element. An 
4mportant advantage of the examined oscillator is also the possibility to do with- 
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out electron tubes, which permits avoidance of such fluctuation sources as ‘the 
flicker and the Schottky effects, The theoretical calculations and the formlae 
obtained by the authors were checked experimentally on super-high-frequenoy para- 
metric oscillators, The capacitances sf germanium semiconductor diodes with p-n 
Junction were used as modulated capacitances, For comparatively low pumping + 
powers (10 - 15 milliwatts on super-high-frequency and with a voltage. of ~2 volts | 
in the longwave range), it proved possible to obtain stable parametric oscilla- 
tions; the loaded Q-factors (Q, and Qo) of the circuits were~50 - 70, The 
theoretical formilae were found to be in good agreement with the experimental re- 
sults. At the end of the article, the authors express their thanks to professor 

5. D. Gvozdover, and also to A, K, Romanyuk and:M,;.M, Strukov,. There are 4 fig- 

ures and 2 non-Soviet-bloc references, The references to the English-language 
publications read as follows: Heffner, -Wade, Gain, bandwidth and noise character- 
istics of the variable parameter amplifier. J. Appl, Phys., 1958, v. 29, no. 9, 
Uhlir, The potential of semiconductor-diodes in high-frequency communications, 

Proc, IRE, 1958, v. 46, no. 6. 


SUBMITTED: May 28, 1960 
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{ i 
AUTHORS $ AkhmanoVs S.Aos and Kravtsovs Yu.A a 
TITLE: A two-circuit generator with a nonlinear capacity ‘ 


- PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, ve5, NOwly 1962, 144-154 


TEXT? _ . The characteristics of a two-circuit parametric : 
oscillator containing a nonlinear capacity as a control reactance We 


_ 


Littie influence on .the frequency stability are indicated, and 
the stable phases of the out put oscillations are discussed. — 
Experiments were carried out on a two-circuit oscillator using 4 


germanium diode, with 4 pon transition, as the control capacity 
card 1/2 |, 
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where _ is the voltage in the line, 4 


Vv 
L is the distributed inductance, 
OQ is the charge, 
G is the conductivity. 
z is the length, and ; . : 
t is time. % 
The solution of Eq. (1) can be assumed to be in the form: 
Vs V, (ez) sin| ot se + @, (ez)\ + V,ysin| 2ut - Pz ~ (2) 
where € is a small parameter, while 6, and Bo are wave 
numbers. If Q is assumed to be in the form: 
2 : i 
Q(v) = CV + DV (3) 
‘ ms 234 : 
and ,the method of slowly changing amplitudes -is applied to 
Eq. (1), the simplified amplitude and phase equations for the 
signal are in the form: : is 
we ge : evn 
- SE 


+ [6 - mV cos (29)(V, = fe) . | (4) 
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Trigger properties of .... E192/2£382 ae 
ro) m. < . | ‘ 
Se es hee (5) 


‘ where ms = LDuw/4, 6& = LGu/4 and u is the phase velocity 


ef the signal wave. Eqs. (4) and (5) are analogous to the well-. 
‘ known simplified equations describing the variation in time of the. 
/* ‘amplitude and phase of the oscillations excited parametrically ‘J 
‘ dna linear resonator (see, for’example, Kef. 4. L.I. Mandel'-~ j 
shtam, N.D. Papaleksi, ZhTF, 3, 5, 1934 and kKef. 5. S.A. 4 
-Akhmanov, Izv. vyssh. uch. zav. - Radiofizika, 4, 769, 1961). 
The parameter 4 in Eqs. (4) and (5) represents the attenuation 
and it is shown that the waves increase exponentially if: 


\ { 2.2 a ee ; 
AX mV PO oe: ye ET eect. . 
“The period Ty, occupied by one bit of information in ‘such - , ee 
a system is expressed by: 
‘ Ty = 1/2w . (9) 
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A similar switching system can be also based on a line whose 
conductivity is a function of voltage of the type: 


2 ik d 
G(v) = G- Gov" + GV (11). 
ASSOCIATION: Moskovskiy Sosudarstvennyy universitet : : Ye 
(Moscow State University) ‘ . id 
SUBMITTED ; December 20, 1961 
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AUTHORS: = Akhmanov, _ and Roshal', A.S. . 

TITLE: Ternary trigger circuits with parametric oscillators : 


PERIODICAL! Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, — 
Ve5, no.5, 1962, 1017-1025 


TEXT: Parametron type circuits are used with threefold 
frequency division to obtain three stable phase relations, The 
resulting circuits are analysed theoretically and experimentally 
and some possible applications in computer techniques outlined, b 
A note added in proof indicates that work has been published by 
Yu.A. Il‘tinskiy (Vestnik MGU 1962,° series’ III, no.2, 60) on a 
similar circuit operating at the fourth subharmonic, 
There are 6 figures, ‘ 
ASSOCIATION: Moskovskiy gosudarstvennyy universitet 

(Moscow State University) 


SUBMITTED: August 5, 1961 initially, and after revision, 
February 5, 1962. . 
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Experimental study of fluctuation effects in establishing oscil- 
lations in an oscillator with two steady states. Isv.vys.ucheb. 
wav.; radiofia. 5 noo631175-1186 *62. (MIRA 1632) 


1. Moskovskiy gosudarstvennyy universitet. 
‘ (Oscillators, Electric) (Electronic measurements) 
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Space-time analdies. in the ‘theory: of systens with variable Ba 
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AKHMANOV, S.A.; YESHTOKIN, V.N.; MARCHENKO, V.F. 


Methodology for measuring frequency fluctuation spectra 
of microwave generators. Radiotekh. i elektron. 7 
* no.12:2024-2032 D 162, (MIRA 15:11) 


1, Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo 
universiteta im. M.V. Lomonosova. 
(Microwave tubes) (Microwave measurements) 
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B102/B104 
64,3200 
AUTHORS: _Aienmanov,, Se Ara Hhoknioys Re Ve : 
TITLE: A possibility of light wave amplification ; i 


. PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, ve 43, 
now 1(7), 1962) 351-353 : 


@EXT: Light waves may be generated and amplified in optical transparent ; 
crystals where the polarization is a nonlinear function of the field b+ 
strength B of the propagating wave. Here it is shown that if this 

function is quadratic a parametric amplification of traveling light 

waves may occur. The. medium considered is assumed tp be semiinfinite, 

with ° : ey Saat? 7 ; 

= o (fy %, @) Baie (w) {1 Em fellate? e Heather} 
Me ues eee (2); 

x being the normal tq,its surface plane. in this medium waves with the 
‘frequencies and 4 are propagated, their components are By=BsH iH, 


1 2 : 
with wave vectors cutting the x-axis at angles 0, and Qo The electric 
——_ > # . . 
cara (1/3) 
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field in the medium is described by 
- 4 OD _@E, #E 


and the total field -is ' 


coefficient m is small be 4107?) 


de ‘ ~ Feos 6; 


“at ~ 400s 0 
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= E, (x) exp (1 ot — “ey + EL (2) exp (— i (ort + ad seine, 


k= 0c? V eo (o)- (4).- 
if a “= ee We k te sk aaple’ aifferential equations can be derived for : 


determining the spatial amplitudes E, 9° Since the modulation os ot 
. , : i 


2 2 S 
,d a°, /ax & k,aB, /dx and - 


_ intaks Ey 


paneer: a (6). 
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A possibility: of light wave: amplification B102/B104 . 
Thus, in this medium waves, may a exponentially with a growth facteu. ! 


= [srataka/ooe 8 8,cos 6 J" - If for x = 0 E, = E, and BE, = 0, 
: -B, = By char, . © ete ‘| 
| E,= NEV mgh, €05 0 righ, ©0505 sh ax, (Da 
Ii yma, =wy n(w)> n(2w). This amplification mechanism may be used-.in 

a ee coherent optical generators with a reasonable efficiency. 7 

There is 1 figure. 7 io o 
ASSOCIATION: Moskovskiy Boeneeceytenpyy universitet (Moscow State 
University) ~ 
SUBMITTED: May 29, 1962. i 
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1. Moskovskiy gosudarstvennyy universitet. 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610009-4" 


"APPR : 
vs side FOR BELENZE: pert; 20u0 CIA-RDP86-00513R000100610009-4 


; : = en eer 3 

Pe eae ae vA : H i 
i | + ACCESSION NR: AP3OON377 s/0109/65/008/008/ 2429/2427) 9 ‘ 
Ces : - 
ip AUTHOR: Akhmanov, S» Aes Duitriyev, Ve Ge 4 Fa 
c 4 (@TTLE: On the saturation theory of 4 traveling-wave emplifier with a nonlinear | 
_ 40. reactance . = | 5 


“| SOURCE: Rediotektnike 4 elektronike, v. 8, no. 8, 1963, 1428-1439 


~ "OPTIC TAGS: saturation-condition enalysis, traveling-wave amplifier, nonlinear | 
ae reactance, propagating-wave amplitude attenuetion, line loss, synchronization,, | 
oF phase velocity. 7 me 


= |) ° nonlinear reactance operating in 4 given pumping field is presented. Two pasic 

« 3" problems are examined: 1) the operation of the amplifier under nonlinear con- 
at. | ditions without attenuation and 2) the effect of attenuation on processes OC- 
’ curring in the amplifier. Tt was found thet the mechanism of saturation of . | 

‘|, ” guch an amplifier has a great deal in common with the well known mechamism of i 

|. TNT saturation. In both cases the approach to saturation conditions, which is i 

:' determined by deviations from the condition of synchronism, has an oscillatory | 


4 

{ 

’ ABSTRACT: Analysis of saturation conditions of a traveling-wave amplifier with | 
| 
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-, character, Consequently, saturation can be related either to the dependence 
‘Of line losses on propagating wave amplitudes or to the break in synchronism 
i Of ‘waveephase velocities at large amplitudes, A phase-~plane method and numeri- | 
' cal integration are utilized to analyze nonlinear differential equations de. | 


included, Results indicate that fluctuations of parameters such as propagation 
velocity and attenuation compensate each other. "The authors express their | 
- thanks to R, V. Khokhlov for valuable discussion and to S. D. Gvozdover for ; 
_ his interest in the project." Orig. art. has: > figures and 25 formulas, . ars 
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